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(54) POWER AMPLIFIER 

(57)Abstract: 

PURPOSE: To improve efficiency and to miniaturize a 
circuit concerning the power amplifier to execute the F- 
class amplifying operation of a microwave band. 
CONSTITUTION: This power amplifier is composed of an 
input matching circuit 13 to match an impedance to a 
fundamental wave, FET 14 for amplification, bias supply 
circuit 151 and output matching circuit 16 to match 
efficiency at the fundamental wave. In the bias supply 
circuit 151, „/4 transmission lines („ is the wavelength 
of the fundamental wave) 153 and 158 are provided, and 
the 2nd-order higher harmonic wave of the fundamental 
wave is turned to a short-circuited state in a prescribed 
distance from the output drain terminal of the FET 14. 
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(13) 2:. KX*«-&IhI85 (13) ^SfiDtef^fflfll 

sfWKF7>v ! x^ (i4) tmmmh7>i>x? 
d4) cDUj^«ffit«iW3n. «nss*fe?^^s^ 

SrtSffl*»-&lHlK (1 6) <t. >J>»<ifefil)fBi§f^ 
h?>i?X* (14) OW*mffitgSfii!*nfc^lfflA 

/4^si«?& Gt«u a }mm&*&<i>m&) &m 

U feS5^&(-7>v'X^ (14) VttiJin&RTSmW 
^SfcA-l'TXSffiSr^J&rSA'fTXfitif&IllK (1 5 
i -15. ) ££:#U fflrSBA-i'TXfltl&lHlBS (1 5i 

~i 54 ) izkQffsmmft'&hy^vz? d4) am 
mmss. 

C»*«2J ttfi-Tt-f 7X«MHK (15!, 1 
5, ) SI omTX^JEEA^sffl^ (15 1) ttt 
fBiUffliSh^^X* (14) cDffl^SgicDWIzSf^ 
3nfcS10A/4eig«B (1 5 3) t&SglCOA 
/4fci£i6St»& (15 3) ttemUDA-f TXmffiA*SS 

f (151) tff>mz^mmm^i>mmsnr^mi^ 

3>5 ? >-y- (15 2) tSWt^CiSWfitiSf* 
311 3E«<&S*i8<gg. 

[ft*JE3] tffiHA'-l'TAttl&lllK (1 5i . 1 
6» ) tt, IS 2 co/M 7xmjEA:W6iR=- (15 4) <hflj 
Eiif«fth7>yx^ (14) O«ffllSffitC0Mt»M 
SttfcS&KDffiSt (15 6) fttfg*2<0A/4ej&»& 

(1 5 8) t, KSlOJffim (1 5 6) <Dmffi\Z3Z*& 

Sf»fflij«g^siiSfi^nfc^2R<y:s3©3>5 i >-y (i 

55. 157) £ZG-?z£t*&nt-rzm&mim 

C»*«4] ItB/X-f 7X«»HII (15i , 1 
5. ) tt. m i ro/vr rxSBEArtSfB 1 d 5 i) , s& 
l©3>7 s >1i- (1 5 2) JUfSfH OA/4ftiSi»i!S 

(153) axm&m&t&MiLnmiz, m2o^ 

(1 5 9) RZff& 4 <DU (1 6 0) rosc^j0is& 

whs. 

[U3R«5] ftfl2AW7X#M&HI(» (1 5 3 , 1 

54 ) «, S9iafls^ifth7>^x^ (i4) omwnm 
iz-mwmmz n, flssgattaess 2 <d?h hsbe a* 

*f- (1 5 4) t^ffl!C*^ffilKSnfc^3 0ffitlt (1 
6 1) tS4®ffi5t (16 2) tSyrr-S^ifctefSi: 

[W#«6] «rBvt-f 7X«|&EN» (1 5j ~1 

54 ) ft<otfommi<ox/4&mm (153) tsfne 
m^m-^mn ue) ta>m\z. a* /4©3f- ^>x 

(fcfc'U A' «S9fBS*iSom3J»:iSflllS[cD^ 



(2) #38^4-3 2 6 2 0 6 

2 

^) (2 2) &mn*:mi&<®mt-rz>miftmmm6 
[fM7] Strian-f7x^ii&(a8& (i5i ~i 

5« ) ft©t9fESSlcDA/4£i2!gt8S (15 3) ifflrBE 

aaa^n* (i6) icow^. &mm\z&%-i>? 

VityTs (2 4) ta>r>* (2 5) ffl 

[0 0 0 1] 
-?-f £ a?g»co F|Rm*JiffiSf KMT a . 

sn«t86, asniciB&3:n<&iiKictt. era^m* 

tt*t3a<B^^n^». *<Dft#)s mz. 

# * £ « * &mffl^#«s&ffl£&^t;*<3i < a* 

■20 [00 03] 

@Ali(iS§*iffl3g3nTU-5. 01 3 FURIES 

ffa^^jfewmAitfisfo-fisjcoiHigsE^-r. mm 

fc, £B;/jS»3 7. 3 7" fHfctt=ii' 5 3ft«3>5* 

50 Nh5 >^x* 3 1 «oaF±§a*^-r. 

[0 0 0 4) a>*%a«^j«MB»t*t»T. 
T> ta^>fcf-i?'>XA^t^?), *fcg#&feC9SS3 

X^3 l©nw^^«ffivc*tgtl 4»:*-r*B<Je»* 

[0 0 0 5) U*»U ±aB©^3(5CDm**ii|i§l , rtt, 1 
0 0 MH z «±©*J*ttX»«*teHU*Cl4W£#«3 

-y>X*«JII2i*IW«(tte»UT* ^3*gfiS8iftir» 

i •D&±<omM®&iit&wtfr K>mmittmi> 

[ooos: -tci-c, ^jfe, bi 5 \z?ri-tiia^mtimm 
isA^tiseanfe (*a«rfFS4 7 1 7 8 8 4#) . mm 

50 fp* 4 l\Znft%)&h ; ?>~SX? (FET) T?, G a A 
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3 

sM^fcMES (metal semiconductor) F ETT& 
0, ^cDHW > • y— xiH)fcW£*«4 2S«U ^ 
ftHH * >X 4 3 ^IT^a-^ 

S* f h-?3^;m 4tt*MK:«I«E*«A**n. 

10 0 0 7] 3-f;i/4 5<0*«Bjte«BHia[X^^4 6fc 

[0008] frfrzm&vntimmmz&^T, m^m 

5 2rfi>6FET4 loy-hfcA*Sn«SS«»«^0> 

^?^>X4 3Rtm4§t4 2M^*SLT, FE 
T4 10H V"< >$84 lD^;W-f>t!-y>Xl^ 
-So £<Otg> X*^4 6aA/4fiitt4. — X 
*acO®2^iSli»tC*fL,T«X^^4 6CO^fitt-f > 
tf-^>X2 ia-f /M 5RtfB»< >^*>X4 3 
A*D![J!l*EfiUTHK>*4 1D*«D — T>tf-^>X 
ifcS* X*:/4 6ttA/8*£&*. iP 

[0 0 0 9] *fc, H*. 3^4 5, X^^4 6, 4 
7, 3>^>1f4 8, n>HU4 9 tetf^SE^tlf 
LT^O, FET4 l©ffl*J(|^6ft««tt5 l^S 

ft^ijWSotfe, FET4 1^)KH>«4 1DT 

[ooio] rnwo, 2:o«e*<o«**««irj;n a? 

PH >«4 1 D**SBt0ffl-r21i««-C# 

So 

[0 0 11] 

irttft&vnummmtFETA iofw>«4 id 

*li:Si6Mf*t**fcae). A-f 7X«j»@»*l»^*^ 
a-^n>f;V4 4fc. 4>fc< £fcX*«*>S*3 2*:iiS»l 40 

So 

[0 0 12] *&Wtt&±<DA\Z§tfrTftit<t\1±'b<D 



M¥4-3 2 6 2 0 6 

4 

S. 

[0 0 13] 

cdx*& t# l t-t > t s A^^&m 

i:£WTS. 

[0 0 14] /WTX#ft»Iin»tt5l>a:<i:»bW««Eh7 

> x * <d a * wtwc/w rx sjee 

[0 0 15] *fc«fdia6Xtt7E«CD5898-C»4m7 
XflWWajfrft©* 1 cDA/4e^«&&<tHi*«^[sIK£ 
ODRflfc* A 1 /AtoHr—^Zs**? (fctfU A' tsx 
**©S3*ia^S£coS^) , Xttef8WWteJ;*-f> 

[0 0 16] 

tt^«^^m^miii«ffl^^^^xa*«cDS2^^ 
x**<D»a*s««Wfc»UTiau ±B/ i t-f rx«i»ia 

H«»h^>> F X^coa^«^^-^>«fi8i:i-S^i 

[0 0 17] L*>U ifitJ5tth^>S?X^*ffltifc«* 

ttf»Snt^« (ftlAtfY. I KEDAffi : "High E 
fficiency Operation of FET Using Second Harman 
ic Injection Pacific Microwave Conference Proce 
dinfs, Tokyo, 1990, P-685-688) . 

[0018] *^-c, m&m i e»€D»w-rtt±e©A 

[0 0 19] *&, BI*B6Xli7B«CE)«MTftt, ft 

Mtt h * >>>x ^<z>w**t?o< >e-^>x £31 2 * 

LTA-f -f >tr-^>X^TSdi:^-c^S^&6, S3 
[0 0 2 0] 



—25— 



5 

ET14©y-H:ll«*nW*o A**Sl lfcte9 

00MH2 *<z>9tttt*R3«Mtt«4tf A*an& a 

^J&E'&IhJ&I 3**9 0 OMHzttft®£*0Mttft (fl 

Atf9 4 2MHz) T*^S*ai:*H^>^-y> 

(0iJ*fc£GaAs) t*«t©^a y h^-ftm***- 

[0 0 2 1] 15: tt/W7X«»EI»T?, »l©A*f 
7^«ffA*fflT-l 5 l#»10A/4fi»*Mfrl 5 3 
&^ITFET14 <Dtht>nMV F W >fcl«R3 
n«-*, A^Sf 1 5 1 ,!:A/4e3iMM»l 5 3<hCD 

ikrjA^ i ®3>T>» 1 5 2 **UT»mani * 

ftm 2 <D/M 7XSEAA«f 1 5 4 1 CD&fct 1 5 
6Rtf*2<DA/4«2SW»l 5 8«Wfc*l/TFE 

ti 4©«iii«3BT*s* , -ncatt«*n*— an 

1 5 6C0WSS^*^3>-7 i >+M 5 5, 1 5 7t^bt 
tt+6 V<DA>fTX«JE*«A*Sn, A**ffl5 4fc 

tt«^ta- 5 vomr^ttE^AAsn*. 

[0 0 2 2] FET14©HH>ft ££:aj^K-&® 
&1 6Rr/(S^>f>tl TftrtCWfC^bTfflaSBT- 
1 8l:«B*tl"CH*. ffi*B&Bttl 6 t;£itJfB»*;iR 
T3»*£&^£i: FET1 4©FW>ttJ*« 

[0 0 2 3] #*M«T?li»*tt£l±©««*»*K» 

LT^a>T>^ 1 5 2, 1 5 5, 1 5 7 fcj; D A / 4 
G3£*B15 3, 15 8®;W7^«EA*«f 15 
1, 1 5 4 3&t»*l:S/g-hSntttiWnw*. 
*fc, A/4eaUMfrl5 3, 15 80)M«*mt 

g, RtfFETl 40FU-f>iiA/4ei3H8Kl 6 3 

fifcj;^ FETl4©HK>ffl Cia>«'&tt^:? 
ffiffl (*»W©S»f:J:ntfA/2 4KW "Ctt»3 

[0 0 2 4] Cin^J:0, WEU&J^fcFET 1 4K 

[0 0 2 5] **»«TI4W7X«»BII1 5 

i tCA/4teM8iS&l 5 3, 1 5 8 

VT\$ FET140HW >ffl»«G>*f > 

D f >K— ^>Xfc#A*«fc5fcUC*?K A/4g 



(4) (f^M¥4-3 2 6 2 0 6 
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2£fllftl5 3, 1 5 8(D±f2tB^ifflt5^^tJ: 
fck m7^tt»IB»l 5ifCA/4fiaW«»l 5 3, 

i 5 8 *«v>* fe&iztt^xmM* 
[0026] B2a*%n^>« 2tttt««coiaKia*« 

^<EtfcW£#l5&T&<, B2fc3ftTJB2*MB»i, ;M7 

rat)*, /W7xft»H»i 5 

a fctt;WTX«JEA*«? 1 5 1, n>^>-tfl 5 2 

A/4eaMW«i 5 3 03Hra«RA^ttitn^ a 

fit 1 5 9&t*n>x>"9-l 6 0 J;Ofr*B^|II»tft#A 
[0 0 2 7] A^SE-&IhJK 1 3 ISX^ttfHtn^ 5 0O 

.20 tiTftli^n^T/HXOft^RKj&t "1" 

[0 0 2 8] L^bT, **««KJ:ntf, 
*flfi*TttA/4fiaaj»»l 5 3, 1 5 8«tA/8«(0 
<fc 3 ££aMfcfe#ttt< JWtT< 6*t, JStt 1 5 9 * 5 0 

qic»^ut*5< x^ai'&isa 1 3 (cast 1 6 

OtfttWdtefMiU H*<OJfcftfl2.3i«B6n*. ft** ffi 
50 [0 0 2 9] *t*»»eoJB3*ll«lK:^v>TRWr 

&a\**9sm<D*3&nw<DmKKi*:*rr. mm 

Bltra-*««»fcl4B-«F*ft#U ^ODK^ 
ft*Mrr*. B3fci*T#3ja8Wtt. A^TA^H! 

» i5 3 cofeti 4<oy-h«irBas©*!riiK««^ 

[0 0 3 0] Tttfe-fe, /t-f7X«»0»l 5. OFE 

t 1 4 ©y— HBfiaisajt, feti 4<z>y— 

«Bdt»3R* n, TA«J£A*3»iF 1 5 4 i« 

flfefc*^«3lS^nfcSl3(Z)ffi6il 6 1 S<OZi>y s > 

40 iJ- 1 6 3£:*4©aSii 6 2^&*iaEanr^«, 

[0 0 3 1] S91HUfcJ:3K, MTXVmmi&l 5i 
»tfl5« T?ttA/4fijaS«Bl 5 3, 1 5 

UFETl 4(Dy-hA^fl!fA^yAftl&lHlSS^^A/ / 
4 61i»l 5 8iWl!«SnT^&6, ¥BH*0>/1 

[0032] -ecT?. **«[«-ettatti 6 ijkm 6 

50 2tZcfcO, ArtSg^l 5 4^S©mTX«JBESaia«' 
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JELTFET 1 4toy-hfc91jD-rsSt^tL'ft:fc©T? 

u «kD0&©'j>sfta*"<>Jie-T?»5. ft*. ffifiti6i 
&tn 6 2 «ia«ig^#OTSS^fis*/hfr & 

1 6 i <Disi><mi i62it) fe^ftasttfiitcia^sn 

[0 0 3 3] #K:;fc§8iW©8&4g|;&WKO<,vr04<h# 

[0 0 3 4] 0 5 75S08tt**#58B;r©j85 7i>SSg8 
^JSW©iaiSBIS^-r. =&0*. 017JSgl4i:W— m 

«*&En&15i -15. *«-4-*«*i»B»fc*VsT, 
A/4eS6«6ISl 5 3 tFET 1 4 ©fflKAftft&f > 

&\Z&mW3t>Z>. ft*. EI5»M^*©01 2 TB. F 
ET 1 4©Sf*&fil 4 1 tS««-f>^^>X14 2 

[0 0 3 5] ±IE©^*— y>^3'^'2 2 ©teM 

SKftB. S#»©8 3#ii5IS!8:©iftfiA' ©l/4fg 

Sfflll/T'FET 1 4©FH'>«BT?»2JJ:iSBI«C*r 

i/Tn-^>f-y>xtnt*i:, -7>x?7 30 

2 2 tmil 4 1 tiMK >^*>X 14 2, * 
SK-1*>y^3'>X2 1 tfciOFET 14©KH>« 

tr» 3 xmwm. \zm lta-t > tr-^>x -tf* c t 
[0 0 3 6] fox, ±$i<nm 5 75S» 8 aeMffiraass 

2 ftffiMftftt&g 3&ilWtt*-CfcsMtL&F W&fPfc 

**ii«M«»iMMMM«-e#. utmrnvuzmmt. 

[0 0 3 7] 0975S01 2ia****W©JB9 755JB 

1 2HJg0!I©|lIKBI*^-r. S0*. 0 5 7}S0 8<h|HI 40 

» 9 1 2 gUfflttft** 7 12«©^W©*JS« 

T. A*-f 1 5i ~1 54 STr-SS-Srtig 

Kl 6©ffi«S^i:»Sai:©mt. ei££lB82 4ta>r 
>-tf-2 5 t«fct3feSifi5lJ*iillIi5Srai't&^fc«p®^ab 

[0 0 3 8] f-ftfc>5, ±i5©iS?iJ*ii[Hl8StteM«ftBS 

2 4}cJ;S-f 3 >x>"tJ-2 5 fcCD^fi 
tJ:D, Sftfam3^j6SP[&t3t<fLrS[?iJ*ffi'r5.J:5t 50 



ttM^M - 3 2 6 2 0 6 

ii^nTHS. COifttt), S5 9 75M3S1 2f&SB0!J'&F 
ET l , 4©Pl'*>*T*3*i»«fc#UT/Vf'f > 

igffiS&fP£?Tft'5 Jlt^T*4. 

[0039] ft*, *»KfiJKJi©iiJS«fcKesn* 

6f. T-f ^D^Ir-K^^IIgftAWK-^h^^X 
[0 0 4 0] 

[?&§>! ©3y&: ±SR©ftK, B!#«lRtf2iBSS©fSiH 

tcin«, /t-f7x^iiiBscA/4ei§yeK*si(tT 

4>fc < t <b£ 2 ^KiWift©^sa*#Si«JE-r 5 Id b 

Xb<omiL*Xmr&Z.£1fiT!l£* Sfciii#3t3i2«fc© 

*3S4E*©»9ifc«J;ntflI»*J;D/haMfcT». If: 
W*JH5ffi«©»?ac«fcntflSI»©i'M!'ni Sig^Xf- 
o«HftA I3tt©*3fefl:*** <fc 0 - JBi«a±f * c <h 
RMtne. 7 4MEtt©xirct*s*tt 

-r-5fe©-C3fe«>. 

[nnfafHWftfiU] 

[01] *^K©miSI«S«!l©lElJ8iaT»-5. 
[02] *^©j|S2JHIM©IIIMRrc&«. 
[03] *^BJ©»3^Sfi05©HIKg|-e*3). 
[04] *9R9!©m4^ffl0IBI«RrefcS. 

[0 5] *^©H5^M09©(lK0T?*-5. 

[06] i&mmmBfmmmisiiR-c**. 

[07] 7)£%Bj©m7*J(lCTro|iiK0-p*5. 
[0 8] *3SW©»8Sfe«fifl©Blift0T*«. 
[09] 2|£KBJ©»9^i6CT©llIK0Ta&a. 

[01 o] #ssbj©ib 1 osijfi«ffl(iri&H-p»«. 

[011] *5BHJ©SBl l^JSWWtlBBlTS.*. 

[01 2] #388i!©£i 2^jswfflirK0rs.^. 
[013] ^©-^©mesBT?**. 

[014] 01 3©flMl^ffi4H»0R-?fc-5 

[01 5] ^©^©^©iirBSHT?**. 
[«F^©tewi 

11 v-fi'DaWIHWA**^ 
1 3 A#&£@B& 

14 Kjq«cfl|^4NBfflGaA8MES«||L«J|lh?> 

y^i? (F ET) 

1 5i ~15< /WTZW&IMMi 

1 e mtim&mm 
1 8 mum? 

2 1 ^6S-T>^^>^ 
2 2 ^>X^^ 
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(6) 

9 

25 m^mm^^T^ 

15 1 mi ©n-f TXMJEAA^T 

152 mioziy^y^r 

153 mi©A/4g^«IK 

15 4 m 2 <D/U TX«jEA*fflJT 

155 m2<Dn>=r>yr 

156 ®l£>ffiirt 

[01] 



ff$i¥4- 3 2 6 2 0 6 

10 

157 ^3(Da>f>"!t 

158 &2<Dk/4fcmm 

15 9 ffi 2 <D&tft 
160 B4C7)n>^>^ 
161 

162 m4<D&m 

16 3 ^5(Dn>^>1t 



[B2] 




153:\/4£&»& 
158:X/4^&»# 

[■4] 
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*MB¥4-3 2 6 2 0 6 



[H'5] [H6] m7] 
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[01 4] 
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